Stressful experiences seem to negatively influence pain perception through as yet unknown mechanisms. As the noradrenergic locus coeruleus (LC) nucleus coordinates many components of the stress response, as well as nociceptive transmission, we evaluated whether the sensory and affective dimension of chronic neuropathic pain worsens in situations of stress due to adaptive changes of LC neurons. Accordingly, male rats were socially isolated for 5 weeks, and in the last 2 weeks, neuropathic pain was induced by chronic constriction injury. In this situation of stress, chronic pain selectively heightened the animal's aversion to painful experiences (affective pain), as measured in the place escape/avoidance test, although no changes were observed in the sensory dimension of pain. In addition, electrophysiological recordings of LC neurons showed a low tonic but exacerbated nociceptive-evoked activity when the injured paw was stimulated. These changes were accompanied by an increase in tyrosine hydroxylase and gephyrin expression in the LC. Furthermore, intra-LC administration of bicuculline, a c-aminobutyric acid-A receptor antagonist, attenuated the negative affective effects of pain. These data show that changes in the LC are greater than those expected from the simple summation of each independent factor (pain and stress), revealing mechanisms through which stressors may exacerbate pain perception without affecting the sensorial dimension. Ó
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Introduction
Chronic neuropathic pain is a common problem for which adequate treatments remain elusive. This is because the relationship between the nociceptive input that originates at the injured nerve and the resulting subjective pain experience is far from linear. Stress has consistently been shown to be a factor that contributes to the maintenance and amplification of the severity of pain [17, 39] . However, most such reports are correlational and the underlying biological mechanisms remain unclear.
The main source of noradrenaline in the central nervous system is the pontine locus coeruleus nucleus (LC), a structure that is closely linked to pain, stress, and emotions. Indeed, ascending nociceptive inputs from the LC reach the forebrain, while its descending projections innervate the spinal cord [33] . In addition, it is a structure that is essential to the cognitive branch of the stress response and it is thought to be dysregulated in mental disorders such as depression, anxiety, and posttraumatic stress disorder [24, 40] . In this sense, we have recently shown that long-term neuropathic pain leads to anxio-depressive-like behaviour that is temporally accompanied by an impairment of the LC [2] . Moreover, antidepressants that inhibit the reuptake of noradrenaline can normalize the nociceptive-evoked responses of LC neurons in rats that experience neuropathic pain [3] . Thus, we hypothesized that stress may trigger functional and/or structural changes in the LC that amplify pain. Accordingly, in this study we have evaluated the effect of stress (social isolation) on the pain response and on the electrophysiological/neurochemical properties of LC in neuropathic rats. 
Methods

Animals and experimental design
